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Final Environmental Assessment for the Houston Spaceport, City of Houston, Harris County, Texas

AGENCY: Federal Aviation Administration (FAA), lead; National Aeronautics and Space Admmlstratlon
cooperating agency.

ABSTRACT: This Final Environmental Assessment (EA) addresses the potential environmental impacts of
Houston Airport System'’s (HAS's) proposal to establish and operate a commercial space launch site at the
Ellington Airport (EFD), in Houston, Texas and offer the site to prospective commercial space launch
operators for the operation of horizontal take-off and horizontal landing Concept X and Concept Z
reusable launch vehicles (RLVs). To operate a commercial space launch site, HAS must obtain a
commercial space launch site operator license from the FAA. Under the Proposed Action addressed in this
EA, the FAA would: (1) issue a launch site operator license to HAS for the operation of a commercial space
launch site at EFD; (2) issue launch licenses to prospective commercial space launch operators that would
allow them to conduct launches of horizontal take-off and horizontal landing Concept X and Concept Z
RLVs from EFD, and (3) provide unconditional approval to the Airport Layout Plan (ALP) modifications that
reflect the designation of a spaceport boundary and construction of planned spaceport facilities and
infrastructure. Proposed launch operations would begin in 2015 and continue through 2019 in accordance
with the terms of the launch site operator license. HAS proposes to provide RLV operators the ability to

conduct up to 50 launches and landings (or 100 operations) per year, with approximately five percent of
the operations expected to occur during night-time hours.

This EA evaluates the potential direct, indirect, and cumulative environmental effects that may result from
the Proposed Action. The successful completion of the environmental review process does not guarantee
that the FAA would issue a launch site operator license to HAS or launch licenses to RLV operators. Nor
does completion of the NEPA process guarantee the FAA would provide unconditional ALP approval. The
project must also meet all FAA safety, risk, and financial responsibility requirements per 14 Code of
Federal Regulations (CFR) Part 400 and not affect adversely the safety, utility, or efficiency of the airport
per 49 United States Code (U.S.C.) § 47107(a)(16).

CONTACT INFORMATION: To request a copy of the Final EA, please contact Mr. Daniel Czelusniak, Office
of Commercial Space Transportation, Federal Aviation Administration, 800 Independence Avenue, SW,
Suite 325, Washington, DC 20591; email Daniel.Czelusniak@faa.gov; or phone (202) 267-5924.

This environmental assessment becomes a federal document when evaluated, signed, and dated by the
responsible FAA Official.
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Issued in Washington DC on:
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Dr George C. N:el
Associate Administrator for
Commercial Space Transportation
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DEPARTEMENT OF TRANSPORTATION
DATE: June 22, 2015
AGENCY: Federal Aviation Administration (FAA)

ACTION: Houston Spaceport, City of Houston, Harris County, Texas, Finding of No Significant Impact
(FONSI) and Record of Decision (ROD)

SUMMARY: The FAA prepared the attached Final Environmental Assessment (EA) in accordance with the
National Environmental Policy Act of 1969, as amended (NEPA; 42 United States Code [U.S.C] § 4321 et
seq.), Council on Environmental Quality NEPA implementing regulations (40 Code of Federal [CFR] parts
1500 to 1508), FAA Order 1050.1E, Change 1, Environmental Impacts: Policies and Procedures, and FAA
Order 5050.4B, National Environmental Policy Act (NEPA) Implementing Instructions for Airport Actions, to
evaluate the potential environmental impacts of the Houston Airport System’s (HAS) proposal to operate a
commercial space launch site (referred to as the Houston Spaceport) at Ellington Airport (EFD) and offer the
site to commercial space launch operators for the operation of horizontal take-off and horizontal landing
reusable launch vehicles (RLVs). To operate a commercial space launch site, HAS must obtain a launch site
operator license from the FAA.

After reviewing and analyzing currently available data and information on existing conditions and the
potential impacts of the Proposed Action, the FAA has determined that the Proposed Action would not
significantly impact the quality of the human environment. Therefore, preparation of an Environmental
Impact Statement is not required, and the FAA is issuing this FONSI/ROD. The FAA made this determination
in accordance with all applicable environmental laws. The Final EA is incorporated by reference in this
FONSI/ROD.

FOR A COPY OF THE EA: Visit the following internet address:
http://www.faa.gov/about/office_org/headquarters_offices/ast/environmental/nepa_docs/review/operator
/ or contact Daniel Czelusniak, Office of Commercial Space Transportation, Federal Aviation
Administration, 800 Independence Ave., SW, Suite 325, Washington, DC 20591; e-mail
Daniel.Czelusniak@faa.gov; or phone (202) 267-5924.

PURPOSE AND NEED: The purpose of the FAA action in connection with HAS's proposal is to fulfill the
FAA's responsibilities under the Commercial Space Launch Act, 51 U.S.C. Subtitle V, Ch. 509 §§ 50901-50923,
for oversight of commercial space launch activities, including issuing launch site operator licenses for the
operation of commercial space launch sites, and launch licenses to operate reusable orbital and suborbital
launch vehicles. The Proposed Action would be consistent with the objectives of the Commercial Space
Launch Act.

The need for the FAA action of issuing a launch site operator license and launch licenses results from the
statutory direction from Congress under the Commercial Space Launch Act to protect the public health and
safety, safety of property, and national security and foreign policy interests of the U.S. and to encourage,
facilitate, and promote commercial space launch and reentry activities by the private sector in order to
strengthen and expand U.S. space transportation infrastructure.

Additionally, the purpose and need of the FAA action, in connection with HAS's request, is to ensure the
proposed alterations at EFD do not adversely affect the safety, utility, or efficiency of EFD. Pursuant to 49
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US.C. § 47107(a)(16), the FAA Administrator (under authority delegated from the Secretary of
Transportation) must approve any revision or modification to an Airport Layout Plan (ALP) before the
revision or modification takes effect. The Administrator's approval reflects a determination that the
proposed alterations to the airport, reflected in the ALP revision or modification, do not adversely affect the
safety, utility, or efficiency of the airport.

The purpose of HAS's proposal to establish a commercial space launch site at EFD is to help the City of
Houston achieve its economic goals. Establishing a launch site at EFD would enable a HAS airport to serve
as an alternative to a federal launch facility or other commercial launch sites for the operation of
horizontally-launched and horizontally-landed Concept X and Z launch vehicles. HAS's need for the
proposed commercial space launch site is to further the City’s goals to grow economic activity within the
City and support economic activity in the region. HAS's mission statement is to connect people, businesses,
cultures, and economies of the world to Houston. The City of Houston Economic Development Division
promotes diversifying the local economy and enhancing the region as a business and employment center.
The City's strategy is to provide development areas that attract and accommodate the needs of new
businesses.

PROPOSED ACTION: Under the Proposed Action addressed in this EA, the FAA would: (1) issue a launch
site operator license to HAS for the operation of a commercial space launch site at EFD, (2) issue launch
licenses to prospective operators that would allow them to conduct launches of horizontal take-off and
horizontal landing RLVs from EFD, and (3) provide unconditional approval to the ALP modifications that
reflect the designation of a spaceport boundary and existing and planned spaceport facilities and
infrastructure. Under the modified ALP, the spaceport boundary would be coterminous with the airport
property boundary.

ALTERNATIVES CONSIDERED: Alternatives analyzed in the Final EA include the Proposed Action and the
No Action Alternative. Under the No Action Alternative, the FAA would not issue a launch site operator
license to HAS and would not issue launch licenses to individual launch vehicle operators to operate at EFD.
Also, there would be no need to update the EFD ALP, and thus there would be no FAA approval of a revised
ALP. Existing operations would continue at EFD.

PUBLIC INVOLVEMENT: Agency consultation and coordination was conducted to obtain meaningful input
regarding the Proposed Action and potential for environmental impacts. Additionally, the Draft EA was
published for agency and public review and comment. See Appendix F of the Final EA for the agency and
public involvement documentation, including public meeting materials, comments received, and FAA's
responses to comments received on the Draft EA.

REGIONS OF INFLUENCE: This EA examines two Regions of Influence (ROIs) encompassing the areas
potentially subject to impacts caused by construction and operations. The two ROIs are referred to as the
“construction ROI" and “operation ROL" The construction ROI represents: (1) the area where ground
disturbance could potentially occur during construction of the Proposed Action and (2) the environment
immediately surrounding EFD. The construction ROI is defined by the U.S. Census block groups directly
adjacent to EFD’s property and encompasses approximately 19 square miles. The U.S. Census block groups
were used to define the construction ROI in order to more accurately describe the population and economic
characteristics of the area surrounding EFD which could experience construction-related effects.



For environmental considerations dealing with impacts from operations, an operation ROI was established.
The operation ROl is based on the operational area associated with the Proposed Action, including EFD, the
area below the RLV's flight path to the Gulf of Mexico, and the nominal sonic boom contour that could
result from RLV reentry. The operation ROI encompasses approximately 7,000 square miles and includes
portions of Harris, Brazoria, and Galveston Counties, with a majority of this ROI over the Gulf of Mexico.
Figure 3-1 in the EA shows the construction and operation ROIs.

ENVIRONMENTAL IMPACTS AND AGENCY FINDINGS: The potential environmental impacts from the
No Action Alternative and the Proposed Action were evaluated in the attached Final EA for each
environmental impact category identified in FAA Order 1050.1E.

Chapter 3 of the Final EA describes the physical, natural, and human environment within the project ROIs.
In addition, this chapter identifies those environmental impact categories that are not analyzed in detail,
explaining why the Proposed Action would have no potential effect on those impact categories. Those
categories are farmlands and wild and scenic rivers.

Chapter 4 of the Final EA provides evaluations of the potential environmental consequences of each
alternative for each of the environmental impact categories analyzed in detail (including the construction-
related impacts in each category) and documents the finding that no significant environmental impacts
would result from the Proposed Action. In addition, Chapter 4 addresses the requirements of special
purpose laws, regulations, and executive orders as set forth in Section 1.6 of the Final EA.

A summary of the documented findings for each impact category, including requisite findings with respect
to relevant special purpose laws, regulations, and executive orders, follows:

e Air Quality, Final EA Section 4.1. Air pollutant emissions that would result from the Proposed Action
would not result in exceedance of any National Ambient Air Quality Standard. Therefore, the FAA
has determined there would be no significant air quality impacts.

e C(Climate, Final EA Section 4.2. When compared against the No Action Alternative, the Proposed
Action’s impacts on climate are negligible and therefore, the FAA has determined there would be
no significant climate impacts.

e Coastal Resources, Final EA Section 4.3. Implementation of the Proposed Action would result in
development entirely on EFD property and would result in no impacts to coastal zone resources.
Therefore, the FAA has determined that there would be no significant impacts to coastal resources.

e Compatible Land Use, Final EA Section 4.4. A significant land use impact would occur if analysis
shows that the Proposed Action would cause a significant noise impact. Based on noise analyses
conducted with respect to rocket launch noise, including sonic booms, the FAA has determined the
Proposed Action would result in no significant noise impacts and would not significantly impact
land use compatibility.

e Department of Transportation Act, Section 4(f) Properties, Final EA Section 4.5. The FAA has
determined that there would be no actual or constructive use of any Section 4(f) property within
the region of influence of the Proposed Action and, therefore, no significant impacts.

e Fish, Wildlife, and Plants, Final EA Section 4.6. The FAA has determined the Proposed Action would
not result in significant impacts to biological resources. In compliance with Section 7 of the ESA,
the FAA has determined the Proposed Action would have "no effect” on federally listed species.



Similarly, the Proposed Action would not result in significant impacts on state-listed and non-listed
species.

Floodplains, Final EA Section 4.7. The Proposed Action would not involve development or
construction activities within a floodplain, and the introduction of additional impervious surfaces
would not have a significant adverse effect on the natural or beneficial values of nearby floodplains.
Additionally, as there would be no floodplain encroachment, the project would be compliant with
EO 11988, Floodplain Management. Therefore, the Proposed Action would not result in a significant
adverse effect to floodplains.

Hazardous Materials, Pollution Prevention, and Solid Waste, Final EA Section 4.8. Activities
associated with the Proposed Action which would require the handling of hazardous materials,
hazardous wastes, and solid wastes would be undertaken in accordance with all relevant federal,
state, and local regulations pertaining to these substances. Therefore, the FAA has determined that
the Proposed Action would result in no significant impacts in this category.

Historical, Architectural, Archaeological, and Cultural Resources, Final EA Section 4.9 and Appendix
D. In accordance with Section 106 of the National Historic Preservation Act and in consultation with
the State Historic Preservation Officer (SHPO), the FAA has determined, and the SHPO has
concurred, that the Proposed Action would result in no historic properties affected. Therefore, there
would be no significant impacts in this category.

Light Emissions and Visual Impacts, Final EA Section 4.10. The Proposed Action would have more
light emissions and differ visually compared to the No Action Alternative. However, the additional
infrastructure would not represent a visual impact compared to the No Action Alternative. The RLVs
are anticipated to have similar lighting as aircraft currently operating at EFD during the nighttime
hours. Therefore, there would be no significant impacts in this category.

Natural Resources and Energy Supply, Final EA Section 4.11. The Proposed Action would not require
the use of unusual materials or materials in short supply and would not measurably increase
demand on local supplies of energy or natural resources. For these resources, implementation of
the Proposed Action would not cause significant impacts with respect to natural resources or energy
supplies.

Noise, Final EA section 4.12. Based on noise analyses conducted with respect to rocket launch noise,
including sonic booms, the FAA has determined the Proposed Action would result in no significant
noise impacts.

Secondary (Induced) Impacts, Final EA Section 4.13. Short-term construction-related employment
of local contractors would occur as a result of the Proposed Action and is considered a positive
impact. Flights associated with the Proposed Action would not cause significant air quality, noise,
compatible land use, or socioeconomic impacts to the construction or operation ROIs. The
Proposed Action would not increase other activities that could potentially add to direct or indirect
impacts in these areas (e.g., increased vehicular emissions causing a significant air quality impact).
Therefore, a significant secondary (induced) impact would not occur.

Socioeconomic Impacts, Environmental Justice, and Children’s Health and Safety Risks, Final EA
Section 4.14. The FAA has determined the Proposed Action would result in no significant
socioeconomic impacts. Since Proposed Action would not result in environmental impacts that
would adversely affect any population, the FAA has determined there would be no
disproportionately high or adverse impacts to children’s environmental health and safety. Similarly,



and in accordance with Executive Order 12898, the FAA has determined there would be no
disproportionately high or adverse impacts to low income or minority populations.

e Water Quality, Final EA Section 4.15. Implementation of the Proposed Action would result in
temporary effects to water quality as contaminants could be discharged into groundwater
resources during construction activities. However, implementation of water-related BMPs through
construction permit conditions would prevent a significant impact to groundwater resources. In
addition, the relatively low number of employees associated with the small development for
spaceport operations would not result in a significant water use. Therefore, the Proposed Action’s
potential impact on potable water supplies or local wastewater treatment facilities would not be
significant. The FAA has determined the Proposed Action would not result in significant impacts to
water quality.

e Wetlands, Final EA Section 4.16. The Proposed Action would require seven acres of new impervious
surface at EFD, none of which would be constructed within a wetland. Jet fueling operations would
occur approximately 1,500 feet way from nearest isolated wetland. The FAA has determined the
Proposed Action would not result in significant impacts to wetlands.

Please refer to Chapter 4 of the Final EA for a full discussion of the determination for each environmental
impact category.

Chapter 5 of the Final EA provides an analysis of the potential cumulative impacts of the Proposed Action
when added to other past, present, and reasonably foreseeable future actions. The FAA has determined that
the Proposed Action would not result in significant cumulative impacts in any environmental impact
category.

CONDITIONS AND MITIGATION: As prescribed by 40 CFR § 1505.3, the FAA shall take steps as appropriate
to the action, through mechanisms such as the enforcement of licensing conditions, and shall monitor these
as necessary to ensure that HAS implements measures with respect to mitigation and/or avoidance of
impacts as set forth in Chapter 4 of the FEA under the various impact categories. These mitigation and
avoidance measures include:

e Implementing best management during construction, including with regard to the unanticipated
discovery of cultural resources.

e Handling hazardous materials, hazardous wastes, and solid wastes in accordance with all relevant
federal, state, and local regulations pertaining to these substances.

DECISION CONSIDERATIONS: The FAA decision in this FONSI/ROD is based on a comparative examination
of environmental impacts for each of the alternatives studied during the environmental review process. The
EA discloses the potential environmental impacts for each of the alternatives and provides a full and fair
discussion of those impacts. There would be no significant impacts, including no significant cumulative
impacts, to the natural environment or surrounding population as a result of the Proposed Action.

The FAA believes the Proposed Action best fulfills the purpose and need identified in the Final EA. In
contrast, the No Action Alternative fails to meet the purpose and need identified in the Final EA. The FAA
has determined that the Proposed Action is a reasonable, feasible, practicable, and prudent alternative for
a federal decision in light of the established goals and objectives. An FAA decision to take the required



actions and approvals is consistent with its statutory mission and policies supported by the findings and
conclusions reflected in the environmental documentation and this FONSI/ROD.

After reviewing the EA and all its related materials, I have carefully considered the FAA’'s goals and
objectives in relation to various aspects of the launch activities described in the EA, including the purpose
and need to be met, the alternative means of achieving them, the environmental impacts of these

alternatives, the mitigation necessary to preserve and enhance the environment, and the costs and
benefits of achieving the stated purpose and need.

After careful and thorough consideration of the facts contained herein, I find the proposed Federal action
is consistent with existing national environmental policies and objectives as set forth in Section 101 of

NEPA and other applicable environmental requirements and will not significantly affect the quality of the
human environment or othe

102(2)(c) of NEPA. As a result,/t

CToe 22,2015
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* Associate Administrator for
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DECISION AND ORDER

Houston Spaceport, City of Houston, Harris County, Texas

The FAA recognizes its responsibilities under NEPA, CEQ regulations, and its own directives. Recognizing
these responsibilities, the FAA has carefully considered the objectives of the proposed Houston Spaceport
in relation to aeronautical and environmental factors. Based upon the above analysis, the FAA has

determined that the Proposed Action meets the purpose and need of the proposed project.

Having carefully considered the aviation and public safety and operational objectives of the project, as well
as being properly advised as to the anticipated environmental impacts of the proposal, under the authority

delegated by the Administrator of the FAA, we find that the project is reasonably supported.

Therefore, we direct that the following actions be taken under the authority of 51 U.S.C. §§ 50901 et seq.

and 49 U.S.C. §§ 47101 et seq.):

1. Federal environmental approval for (1) the issuance of a launch site operator license to HAS for the

operation of a commercial space launch site at EFD, and (2) issuance of launch licenses to
prospective operators, subject to all applicable laws and regulations, that would allow them to
conduct launches of horizontal take-off and horizontal landing RLVs from EFD. This environmental
approval is subject to the environmental mitigation/avoidance measures identified in the above

FONSL

This Decision does not in any way constitute a decision to grant a launch site operator license or

launch licenses. Additional non-environmental statutory, regulatory, and administrative findings are

needed to approve such licenses. This Decision represents only a determination that the

environmental prerequisites of the Proposed Action have been met.

2. Unconditional approval to the ALP modifications that reflect the designation of a spaceport
boundary and existing and planned spaceport facilities and infrastructure. Under the modified ALP,

the spaceport boundary would be coterminous with the airport property boundary.

This Decision and the issuance of a launch site operator license or launch licenses does not relieve
HAS of its obligations under Title 49 U.S.C. Section 47107, et seq. which sets forth assurances to
which an airport sponsor agrees as a condition of receiving Federal financial assistance. Similarly,
HAS has obligations under the provisions of section 13(g) of the Surplus Property Act of 1944, as
amended, 49 U.S.C. Section 47152.1 In addition, HAS will continue to comply with the requirements

of 14 CFR Part 139, Certification of Airports.

! Title 49 U.S.C. Section 47101, et. seq. provides for Federal airport financial assistance for the development of public-use airports
under the Airport Improvement Program (AIP) established by the Airport and Airway Improvement Act of 1983, as amended. Upon
acceptance of the AIP grant, the assurances become a binding contractual obligation between the airport sponsor and the Federal

government. The sponsor of HAS bears sole responsibility for compliance with the assurances. HAS is also responsible for

compliance with its obligations under the Surplus Property Act (49 U.S.C. Section 47152). These responsibilities continue after

issuance of a launch site operator license or launch licenses.



Right of Appeal

This FONSI/ROD constitutes final order of the FAA Administrator and is subject to exclusive judicial review
under 49 U.S.C. 46110 by the U.S. Circuit Court of Appeals for the District of Columbia or the U.S. Circuit
Court of Appeals for the circuit in which the person contesting the decision resides or has its principal
place of business. Any party having substantial interest in this order may apply for review of the decision
by filling a petition for review in the appropriate United States Court of Appeals no later than 60 days
after this order is issued in accordance with the provisions of 49 US.C. Section 46110, Any party seeking
1o stay implementation of the ROD must file an application with the FAA prior to seeking judicial relief as
provided in Rule 18(a) of the Federal Rules of Appeliate Procedure.

ssued on: T ome I3, 2015
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INTRODUCTION

As an introduction to this Environmental Assessment (EA) for a proposed commercial space launch site at
Ellington Airport (EFD), this chapter provides background information about commercial space
transportation, the role of the Federal Aviation Administration (FAA) in supporting commercial space
flight, and the Houston Airport System (HAS) proposal to establish a commercial space launch site at EFD.
In addition, this chapter describes the process that the FAA and HAS must follow in licensing, developing,
and operating a commercial space launch site. The chapter concludes with the statement of purpose and
need for the federal actions required as part of the National Environmental Policy Act (NEPA) process.

1.1 BACKGROUND

The space launch environment is evolving from medium- and heavy-lift orbital launches to the use of
small commercial orbital and suborbital launches. The shift to smaller launches is largely due to the
development of smaller satellites, an emerging suborbital space tourism market, and a national security
environment demanding quick launch capability. Privatization, increased efficiency, and lower cost also
contribute to the economic pressures driving a marketplace favoring the creation of commercial space
launch sites.

The changing nature of space transportation is leading to the interest in small, responsive, commercially
focused vehicles as low-cost solutions for private and government clients. An FAA launch site operator
license would enable HAS to offer EFD as a site for commercial space launch vehicle operators to conduct
horizontal take-off and horizontal landing of reusable launch vehicles (RLVs). This would help establish the
State of Texas as a national and international node for commercial space transportation.

Private companies are interested in operating at non-federal launch sites because of the potential to be
"bumped"” by a higher priority federal launch at a federally controlled site. Title 10, Chapter 135 of the
United States Code (U.S.C.), states it is the policy of the United States for the President to undertake
actions appropriate to ensure, to the maximum extent practicable, that the United States has the
capabilities necessary to launch and insert United States national security payloads into space whenever
such payloads are needed (10 U.S.C. § 2273). Additionally, the 1997 Memorandum of Agreement (MOA)
among the Department of Defense, FAA, and the National Aeronautics and Space Administration (NASA)
on Federal Interaction with Launch Site Operators states that critical national security or civil sector
mission requirements may take precedence over commercial use of federal launch property and launch
services.

1.1.1 Houston Spaceport Proposal

HAS proposes to operate a commercial space launch site at EFD, also referred to as the Houston
Spaceport, and offer the site to commercial space launch operators for the operation of horizontal takel
off and horizontal landing RLVs. To operate a commercial space launch site, HAS must obtain a launch site
operator license from the FAA. HAS is in the process of developing an application for a launch site
operator license for the operation of a commercial space launch site at EFD. The process includes an
update to the Airport Layout Plan (ALP).

Under the Proposed Action addressed in this EA, the FAA would: (1) issue a launch site operator license to
HAS for the operation of a commercial space launch site at EFD, (2) issue launch licenses to prospective
operators that would allow them to conduct launches of horizontal take-off and horizontal landing RLVs
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INTRODUCTION

from EFD, and (3) provide unconditional approval to the ALP modifications that reflect the designation of
a spaceport boundary (i.e., Airport property boundary) and existing and planned spaceport facilities and
infrastructure. As explained in Section 1.2, the Proposed Action is subject to environmental review under
the National Environmental Policy Act (NEPA) of 1969 as amended (42 United States Code [U.S.C.] §4321,
et seq.).

EFD is one of three airports HAS operates and is located in Harris County, in the southeastern portion of
the City of Houston. EFD is approximately 20 miles southeast of the center of downtown Houston, 10
miles north of Galveston Bay, and 30 miles north of the Gulf of Mexico (see Figure 1-1). Major roadways
around EFD include Interstate 45, the Sam Houston Tollway, and State Highway 3 (Old Galveston Road).
Union Pacific Railroad tracks parallel Highway 3 along the southwest boundary of EFD. The proposed
Houston Spaceport is approximately 8 miles southeast of William P. Hobby Airport (HOU).

1.1.1.1 Existing Facilities

EFD has approximately 2,600 acres of land. There are currently three active runways, eight active taxiways,
and one active taxilane. Runway 17R-35L is 9,001 feet (ft) long by 150 ft wide. Runway 17L-35R, the
shortest runway, is 4,609 ft long by 75 ft wide. Runway 4-22, the crosswind runway, is 8,001 ft long by 150
ft wide. The crosswind runway is not certified under Federal Aviation Regulations (FAR) Part 139 for
commercial use.

EFD is classified by the FAA as a general aviation reliever airport and is currently certified for 14 CFR Part
139 operations. Under Part 139, the FAA issues airport operating certificates to airports that:

serve scheduled and unscheduled air carrier aircraft with more than 30 seats;
serve scheduled air carrier operations in aircraft with more than 9 seats but less than 31 seats; and

the FAA Administrator requires a certificate of operations (FAA, 2013a).

There are also a series of service roads around the airfield currently used for airport maintenance and
service operations. The primary uses of these roads include accessing navigational aid equipment,
performing ground maintenance operations, performing perimeter fence inspections, and maintaining
airfield security. The roads are approximately 10-12 ft wide and made of asphalt. There are also service
roads along the east and west edges of the general aviation parking apron.

Current tenants at EFD include three military units, NASA, and a Fixed Base Operator. The three military
tenants are the Texas Air National Guard (TXANG), the Texas Army National Guard (TxARNG), and the U.S.
Coast Guard (USCG). These three tenants and NASA own land within EFD. They are not bound by any
lease agreement and the City of Houston maintains a Joint Use Agreement with these tenants. There are
also several unused buildings on EFD property, which could be repurposed for new tenants.

EFD currently supports a mix of aircraft operations. A yearly average total of 146,472 operations occurred
at EFD between 2009 and 2013 (FAA, 2013b). Of the 146,472 operations, an average of 89,442 operations
(61%) were performed by general aviation aircraft, and an average of 47,801 operations (33%) were
conducted by the military (FAA, 2013b). Air taxis and air carriers conducted an average of 1,753 (1%) and
7,475 (5%) of the total operations, respectively (FAA, 2013b).
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There is a large amount of undeveloped land around the EFD airfield. The developable portion of the
north airside area, approximately 50 acres, is primarily vacant. The western area of EFD has approximately
80 acres available for airside development and approximately 100 acres for non-airside development.!
Development options include light industrial, corporate hangars, and most non-residential land uses.
There are approximately 440 acres of EFD property in the southeast available for either airside or non
airside development.

1.1.1.2 Potential for Spaceport Development

A Spaceport Feasibility Study was completed in February 2012 for HAS (RS&H, 2012). The purpose of the
study was to evaluate the potential for EFD to support spaceport operations in the Houston area. The
decision to evaluate EFD was based on a number of factors, including:

existing runway lengths;
proximity to Johnson Space Center and other NASA training facilities;
proximity to the Gulf of Mexico; and

compatibility with existing aircraft operations.

The feasibility study identified the goals and objectives of a proposed spaceport. EFD was evaluated for
compatibility with federal regulations in achieving those goals. The feasibility study included an
infrastructure inventory and preliminary analysis based on various factors, including a preliminary
environmental overview. The feasibility study concluded that EFD could support spaceport operations.

The proposed Houston Spaceport would commence operations in early 2015, and operations would
continue through 2019, in accordance with the terms of the launch site operator license. HAS proposes to
provide RLV operators the ability to conduct up to 50 launches and landings (or 100 operations) per year,
which is substantially less than the 144,702 annual aircraft operations EFD currently experiences

(FAA, 2013b). However, based on the current design and development of RLVs, approximately 35 launches
and landings are anticipated in 2019. For a conservative analysis, this EA assesses up to 50 launches and
landings in 2019, with approximately five percent of the operations expected to occur during night-time
hours.

Two types of horizontal RLVs are being considered to operate at the Houston Spaceport: the Concept X
RLV and the Concept Z RLV. The Concept X RLV would take off under conventional jet engine power and
make either a powered or unpowered (glide) landing. The Concept Z RLV is a two-part vehicle, including a
carrier vehicle and an attached RLV that would separate at an altitude approximately 40,000 ft above
mean sea level (MSL). The Concept Z RLV would land gliding. Unlike vertical launch vehicles, the operation
of these RLVs would be similar to the operation of commercial jet aircraft. These vehicles would use
common fuels and oxidizers for propulsion such as conventional Jet-A fuel, liquid oxygen (LOX), and

! Airside development — Areas of land on airport property with the potential for future development and provides direct access to
the airfield system (i.e., aprons, taxiways, runways).

Non-airside development — Areas of land on airport property with the potential for future development that do not provide access
to the airfield system.
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refined kerosene. The designation of vehicle safety areas and established operating procedures would
help to ensure the safety of the uninvolved areas surrounding EFD.?

1.2 FAA ROLES

Upon approval of the Proposed Action, the FAA would be responsible for issuing licenses to operate a
commercial space launch site at EFD and for the issuing of licenses for the operation of commercial space
launch vehicles. Since HAS plans to develop facilities to accommodate RLVs at the Houston Spaceport, the
FAA would also be responsible for approving changes to the EFD ALP showing these proposed facilities.
The FAA's issuance these licenses and its approval of changes to an ALP are considered major federal
actions under NEPA. Therefore, the FAA is responsible for analyzing the potential environmental impacts
associated with each aspect of the Proposed Action. As these are connected actions, the potential
environmental impacts of both the licensing and the ALP approval are analyzed in this EA. The FAA is the
lead Federal agency and is preparing this EA in accordance with NEPA, Council on Environmental Quality
(CEQ) Regulations for Implementing the Procedural Provisions of NEPA (40 Code of Federal Regulations
[CFR] Parts 1500-1508), FAA Order 1050.1E, Change 1, Environmental Impacts: Policies and Procedures,
and FAA Order 5050.4B, National Environmental Policy Act (NEPA) Implementing Instructions for Airport
Actions.

The FAA licenses and regulates U.S. commercial space launch and reentry activity, as well as the operation
of non-federal launch and reentry sites, as authorized by Executive Order (EO) 12465, Commercial
Expendable Launch Vehicle Activities, and the Commercial Space Launch Act of 2011 (51 U.S.C. Subtitle V,
ch. 509, §§ 50901-50923). The FAA’s mission is to ensure public health and safety and the safety of
property while protecting the national security and foreign policy interests of the U.S. during commercial
launch and reentry operations. In addition, the FAA is directed to encourage, facilitate, and promote
commercial space launches and reentries.

The FAA has the responsibility, under the Commercial Space Launch Act, to do the following:

Promote economic growth and entrepreneurial activity through use of the space environment for
peaceful purposes.

Encourage the U.S. private sector to provide launch vehicles, reentry vehicles, and associated
services by:
simplifying and expediting the issuance and transfer of commercial licenses, and
facilitating and encouraging the use of government-developed space technology.

Ensure that the Secretary of Transportation provides oversight and coordinates the conduct of
commercial launch and reentry operations, issue and transfer commercial licenses authorizing
those operations, and protect the public health and safety, safety of property, and national
security and foreign policy interests of the U.S.

Facilitate the strengthening and expansion of the U.S. space transportation infrastructure,
including the enhancement of U.S. launch sites and launch-site support facilities, and

2 These would be operator dependent and would be included in the RLV operator license.
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development of reentry sites, with federal, state, and private sector involvement, to support the
full range of U.S. space-related activities.

1.2.1 FAA Licenses, Permits, and Approvals

A license to operate a launch site authorizes a licensee to offer its launch site to a launch operator for
each launch point, launch vehicle type, and weight class identified in the license application and upon
which the licensing determination is based. Issuance of a license to operate a launch site does not relieve
a licensee of its obligation to comply with any other laws or regulations, nor does it confer any
proprietary, property, or exclusive rights in the use of airspace or outer space (14 CFR §420.41). A launch
site operator license remains in effect for five years from the date of issuance unless surrendered,
suspended, or revoked before the expiration of the term and is renewable upon application by the
licensee (14 CFR §420.43).

The FAA issues separate licenses for operation of launch vehicles. Therefore, prospective vehicle operators
(e.g., Rocket Crafters) would need to obtain individual launch licenses from the FAA before launching from
EFD.

The FAA issues launch licenses for the operation of RLVs (14 CFR Part 431). A launch license for a RLV is
valid for a two-year renewable term and authorizes a licensee to launch and reenter, or otherwise land,
any of a designated family of RLVs within authorized parameters, including launch sites and trajectories,
transporting specified classes of payloads to any reentry site or other location designated in the license. A
licensee can renew its license by submitting an application to the FAA at least 90 days before the license
expires. An RLV mission-specific license authorizes a licensee to launch and reenter, or otherwise land, one
model or type of RLV from a launch site approved for the mission to a reentry site or other location
approved for the mission. A RLV mission-specific license expires upon completion of all activities
authorized by the license or the expiration date stated in the reentry license, whichever occurs first.

The following describes the launch licenses that could be obtained by operators:

RLV Mission Operator License — “[AJuthorizes a licensee to launch and reenter, or otherwise land,
any of a designated family of RLVs within authorized parameters” (14 CFR § 431.3(b)).

RLV Mission-Specific License — “[A]uthorizes a licensee to launch and reenter, or otherwise land,
one model or type of RLV from a launch site approved for the mission to a reentry site or other
location approved for the mission” (14 CFR §431.3(a)).

1.2.2 Airport Layout Plan

The Airport and Airway Improvement Act of 1982 directs the Secretary of Transportation to maintain a
plan (i.e., an ALP) for developing public use airports (49 U.S.C. Chapter 471). An ALP is an FAA-approved
plan that depicts both existing facilities and planned development for an airport and is required by statute
to be up-to-date [49 U.S.C. § 47107(a)(16)]. The ALP must depict the following:

boundaries and proposed additions to all areas owned or controlled by the sponsor for airport
purposes;

location and nature of existing and proposed airport facilities and structures; and
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location on the airport of existing and proposed non-aviation areas and improvements.

Therefore, the improvements, as part of the Houston Spaceport, are required to be shown on the EFD ALP
(FAA, 2013c). Under the Proposed Action, the EFD ALP modifications reflect the following actions (see
Chapter 2 for further details):

designation of the spaceport boundary;
construction of a hangar/processing facility;
construction of a connector taxiway;
designation of an oxidizer loading area:
construction of an oxidizer storage tank pad;
construction of a RP-1 truck parking area;
construction of a vehicle parking area;
construction of an access road;

construction of FAA-approved fencing; and

construction of a storm water treatment pond.

In approving changes to an ALP, the FAA Office of Airports reviews proposed development to:
assess operational factors affecting the safe and efficient control of air traffic;

establish conformance with FAA airport design criteria, federal regulations, and federal grant
agreements (CFR Parts 77, 139, 150, 152, 157, and 169);

review and approve construction plans and specification; and

review and approve an amended Airport Certification Manual (Part 139).

As part of the ALP review process, the Office of Airports initiates coordination of airspace studies with the
FAA Air Traffic Organization (ATO); circulates the ALP to other FAA offices and divisions for review and
comment; and coordinates with the airport sponsor to resolve outstanding issues. Following the
resolution of any outstanding issues, the Office of Airports may conditionally approve the ALP pending
completion of NEPA review. The FAA Southwest Region/Texas Airports Development Office has approval
authority for the updates to the EFD ALP.

A federal action for this EA is to provide unconditional approval to the ALP modifications that reflect the
designation of a spaceport boundary and existing and planned spaceport facilities and infrastructure, as
listed above and further described in Chapter 2 of this EA.

1.2.3 Letter of Agreement

As part of the launch site operator license application process, HAS will have to negotiate and enter into a
Letter of Agreement (LOA) with all relevant Air Traffic Control facilities to accommodate the flight
parameters of the RLVs. Coordination with the FAA Office of Air Traffic would result in the identification of
a flight corridor such that a Temporary Flight Restriction (TFR) would be put into place in the RLV
operating area when flights occur. The RLV operating area would be defined in cooperation with the FAA
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Office of Commercial Space Transportation, the FAA ATO, affected military air traffic control agencies, and
airspace users such as airlines, private pilots, and off-shore helicopter transportation routes (i.e., the
transportation of oil rig personnel).

1.3 NEPA PROCESS

The purpose of a NEPA analysis is to ensure full disclosure and consideration of environmental
information in federal agency decision-making. NEPA also serves as a way to inform the public of
potential impacts of, and alternatives to, a proposed federal action before decisions are made and actions
are taken. As noted above, FAA licensing and ALP approval are federal actions requiring NEPA review and
approval. In the NEPA process, the FAA must analyze the potential environmental impacts associated with
the issuance of licenses (including the LOA, construction of spaceport development, and RLV operations)
and ALP approval. The FAA is the lead federal agency for this NEPA process.

The FAA invited NASA to participate in this NEPA process as a Cooperating Agency.> NASA agreed to
participate as a Cooperating Agency and provided technical review and input for this EA.

This EA is being conducted in accordance with the following regulations and orders:

Council on Environmental Quality (CEQ) Regulations for Implementing the Procedural Provisions of
NEPA (40 CFR Parts 1500-1508),

FAA Order 1050.1E, Change 1, Environmental Impacts: Policies and Procedures, and
FAA Order 5050.4B, NEPA Implementing Instructions for Airport Actions.

This EA evaluates the potential direct, indirect, and cumulative environmental effects that may result from
the Proposed Action described in Chapter 2. The successful completion of the environmental review
process does not guarantee that the FAA would issue a launch site operator license to HAS or launch
licenses to RLV operators. The project must also meet all FAA safety, risk, and financial responsibility
requirements per 14 CFR Part 400 and not affect adversely the safety, utility, or efficiency of the airport
per 49 USC § 47107(a)(16).

1.4 PURPOSE AND NEED

The purpose and need provides the foundation for identifying reasonable alternatives to a Proposed
Action. According to FAA Order 1050.1E, Change 1, Paragraph 405(c), the purpose and need identifies the
problem facing the proponent (i.e., the “need” for the action), the proposed solution to the problem (i.e.,
the "purpose” of the action), and the proposed timeframe for implementing the action.

141 FAA's Purpose and Need

The need for the FAA action of issuing a launch site operator license and launch licenses results from the
statutory direction from Congress under the Commercial Space Launch Act to protect the public health
and safety, safety of property, and national security and foreign policy interests of the U.S. and to

3 A Cooperating Agency is an agency that has jurisdiction by law or special expertise regarding any environmental impact resulting
from a proposed action or reasonable alternative.
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encourage, facilitate, and promote commercial space launch and reentry activities by the private sector in
order to strengthen and expand U.S. space transportation infrastructure.

The purpose of the FAA action in connection with HAS's proposal is to fulfill the FAA’s responsibilities
under the Commercial Space Launch Act, 51 U.S.C. Subtitle V, Ch. 509 §§ 50901-50923, for oversight of
commercial space launch activities, including issuing launch site operator licenses for the operation of
commercial space launch sites, and launch licenses to operate reusable orbital and suborbital launch
vehicles. The Proposed Action would be consistent with the objectives of the Commercial Space Launch
Act.

Additionally, the purpose and need of the FAA action, in connection with HAS's request, is to ensure the
proposed alterations at EFD do not adversely affect the safety, utility, or efficiency of EFD. Pursuant to 49
U.S.C. § 47107(a)(16), the FAA Administrator (under authority delegated from the Secretary of
Transportation) must approve any revision or modification to an ALP before the revision or modification
takes effect. The Administrator’s approval reflects a determination that the proposed alterations to the
airport, reflected in the ALP revision or modification, do not adversely affect the safety, utility, or efficiency
of the airport.

1.4.2 Houston Airport System'’s Purpose and Need

HAS's need for the proposed commercial space launch site is to further the City’s goals to grow economic
activity within the City and support economic activity in the region. HAS's mission statement is to connect
people, businesses, cultures, and economies of the world to Houston. The City of Houston Economic
Development Division promotes diversifying the local economy and enhancing the region as a business
and employment center. The City's strategy is to provide development areas that attract and
accommodate the needs of new businesses. To be successful as a commercial space launch site, the area
should have characteristics that would accommodate horizontal take-off and horizontal landing RLVs at a
HAS airport. These characteristics include:

location within the Houston Airspace System;

location in an area with a comparatively low population density;
a runway with minimum length of 8,000 ft;*

a minimum of 45,000 square ft of hangar space;® and

extensive airspace separation distances from other aircraft operating in the Houston area
airspace.

The purpose of HAS's proposal to establish a commercial space launch site at EFD is to help the City
achieve its economic goals. Establishing a launch site at EFD would enable a HAS airport to serve as an
alternative to a federal launch facility or other commercial launch sites for the operation of horizontally-
launched and horizontally-landed Concept X and Z launch vehicles. HAS proposes that launch operations
would begin in 2015 and continue through 2019.

4 Length was determined as a result of recent communications with RLV operators.
> Area was determined as a result of recent communications with RLV operators.
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1.5 AGENCY AND PUBLIC INVOLVEMENT

Agency consultation and coordination was conducted to obtain meaningful input regarding the Proposed
Action and potential for environmental impacts. Additionally, the Draft EA was published for agency and
public review and comment. See Appendix F for the agency and public involvement documentation,
including public meeting materials, comments received, and FAA’s responses to comments received on
the Draft EA.

1.5.1 Early Notification Letters

An early notification letter was distributed to various federal, state, and local agencies on October 11,
2013 announcing HAS's Proposed Action to obtain a launch site operator license. The early notification
letter was initiated to:

provide information about the Proposed Action;
obtain feedback from the federal, state, and local agencies;
inform those agencies who may be interested and potentially affected; and

provide the opportunity for early comments.

See Appendix A-1 for the early notification letter and list of agencies contacted. Over 100 various federal,
state, and local agencies, federally recognized Native American Tribes, and EFD tenants have been
contacted regarding the preparation of this EA. During the early agency consultation process, the
following agencies and tenants provided comments:

NASA

USCG

National Park Service (NPS)

United States Fish and Wildlife Service (USFWS)

Federal Emergency Management Agency (FEMA)

Texas Historical Commission (THC)

TXANG

Texas Commission on Environmental Quality (TCEQ)
Texas Parks and Wildlife

Harris County Public Health and Environmental Services

Flying Tigers (EFD tenant)

See Appendix A-2 for response letters received from agencies.

1.5.2 Draft EA Notification and Distribution

In accordance with NEPA, CEQ Regulations, FAA Order 1050.1E, Change 1, and FAA Order 5050.4B, the
FAA initiated a public review and comment period for the Draft EA. Interested parties were invited to
submit comments on the Draft EA on or before January 31, 2015. An electronic version of the Draft EA was
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available on the FAA website® and HAS website’. Appendix F includes a list of parties, including
intergovernmental agencies that received copies of the Draft EA and/or notification of its availability.

1.5.3 Open House Public Meeting for the Draft EA

The FAA held an open house public meeting on the evening of January 22, 2015 at Space Center Houston.
The purpose of the open house was to provide interested parties (e.g., public, stakeholders, etc.) the
opportunity to ask questions about and provide comments regarding the Draft EA. Representatives from
the FAA, HAS, and HAS's consultant team were available to discuss the project. Sixty-seven individuals
attended the open house.

See Appendix F for the agency and public involvement documentation.

1.6 OTHER ENVIRONMENTAL REQUIREMENTS
In addition to NEPA, this EA addresses the following relevant special purpose laws, regulations, and EOs,
including:

Endangered Species Act of 1973 (threatened or endangered species and critical habitat)

EO 11988 (floodplains)

EO 11990 (wetlands)

Title 36 CFR Part 800 (historic properties)

U.S. Department of Transportation (USDOT) Act Section 4(f) (recreation areas and historic sites)

Other laws, regulations, permits, and licenses may be applicable to the proposed construction, operation,
and maintenance of facilities and infrastructure of a commercial space launch site at EFD. Additional
environmental requirements may include the following:

City of Houston Building Permit;

TCEQ General Construction Permit (GCP) TXR150000;

Texas Pollutant Discharge Elimination System (TPDES) Permit; and
National Pollutant Discharge Elimination System (NPDES) Permit.

5 http://www.faa.gov/about/office_org/headquarters_offices/ast/environmental/nepa_docs/review/documents_progress/
7 http://www.fly2houston.com/0/3922259/0/83280D83283/
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PROPOSED ACTION AND ALTERNATIVES

This chapter describes the Proposed Action’s development and operational characteristics and the
consideration and evaluation of reasonable alternatives to the Proposed Action.

2.1 PROPOSED ACTION

HAS proposes to operate a commercial launch site at EFD in Harris County, Texas and offer the site to
commercial space launch operators for the operation of horizontal take-off and horizontal landing RLVs.
To be successful as a commercial space launch site, the area must meet the technical and operational
requirements to accommodate horizontal take-off and horizontal landing RLVs. These requirements
include: location within the HAS; location in an area of comparatively low population density in order to
comply with 14 CFR Part 420; a runway with minimum length of 8,000 ft; a minimum of 45,000 square ft of
hangar space; and extensive airspace separation distances from other aircraft operating in the Houston
area airspace. HAS proposes to provide RLV operators the ability to begin launch operations in 2015 and
continue through 2019.

To operate a commercial space launch site, HAS must obtain a launch site operator license from the FAA.
Under the Proposed Action addressed in this EA, the FAA would: (1) issue a launch site operator license to
HAS for the operation of a commercial space launch site at EFD, (2) issue launch licenses to prospective
operators that would allow them to conduct launches of horizontal take-off and horizontal landing RLVs
from EFD, and (3) provide unconditional approval to the ALP modifications that reflect the designation of
a spaceport boundary and existing and planned spaceport facilities and infrastructure. Under the modified
ALP, the spaceport boundary would be coterminous with the airport property boundary.

As noted in Section 1.2.3, as part of the launch site operator license application process, HAS will have to
negotiate and enter into an LOA with all relevant Air Traffic Control facilities to accommodate the flight
parameters of the RLVs. In order to accommodate the potential operations, airspace around Houston was
examined by representatives from Houston Air Route Traffic Control Center (ZHU ARTCC), I90 Terminal
Radar Approach Control (I90 TRACON), FAA ATO Central Service Center, HAS, and the FAA early in the
spaceport licensing process. The Proposed Action includes a draft route and procedures to allow for RLVs
to safely operate in and out of the Houston Spaceport without adversely affecting urban areas, existing
airspace conditions, or the neighboring public-use airports. This information is described within a draft
LOA, as required by 14 CFR Part 420.31(b). A final LOA would be negotiated by an actual operator during
the application process for a launch license, using the precise flight parameters of the subject vehicle.
These procedures would be fully developed prior to RLV operations occurring in and out of EFD. The draft
LOA calls for Air Traffic Control to issue a Notice to Airmen (NOTAM) defining the affected airspace and to
issue a TFR for the affected area. A NOTAM provides notice of unanticipated or temporary changes to
components of, or hazards in, the National Airspace System (FAA Order JO 7930.2M, Air Traffic
Organization Policy).

Coordination with the FAA Office of Air Traffic would result in the identification of a flight corridor such
that a TFR would be put into place in the RLV operating area when flights occur. The extent of the TFR will
be determined in cooperation with the vehicle operator when the final LOA is negotiated. The RLV
operating area would be defined in cooperation with the FAA Office of Commercial Space Transportation,
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the FAA ATO, affected military air traffic control agencies, and airspace users such as airlines, private
pilots, and off-shore helicopter transportation routes (i.e., the transportation of oil rig personnel).

The FAA would not alter the dimensions (shape and altitude) of the airspace. However, temporary closures
of existing airspace may be necessary to ensure public safety during the proposed operations. Advance
notice via NOTAMs would assist general aviation pilots in scheduling around any temporary disruption of
flight activity at EFD. Launches would be infrequent (less than 1 percent of the total operations occurring
at EFD), of short duration, and scheduled well in advance to minimize interruption of airport operations.

For the above reasons, environmental impacts from the temporary closure of airspace and the issuance of
NOTAMs and TFRs under the Proposed Action are not anticipated and thus are not addressed further in
the EA (see Appendix B, Airspace and Airports, for further information). Moreover, in accordance with FAA
Order 1050.1E, Chapter 3 (Advisory and Emergency Actions and Categorical Exclusions), the issuance of
NOTAMs is categorically excluded from NEPA review absent extraordinary circumstances.

The following sections describe the operational characteristics of the concept RLVs proposed to operate
at EFD and physical development proposed at EFD to accommodate those operations.

2.1.1 Horizontal Take-off and Landing Vehicles

Design parameters have been established for concept RLVs considered in this EA. Figure 2-1 shows
examples of RLVs and Table 2-1 summarizes the parameters of the Concept X and Z RLVs. This
information is based on publicly available information from various RLV operators. The purpose of
establishing these characteristics, or parameters, is to conservatively assess the potential impacts of RLV
operations at EFD. This information does not necessarily reflect the exact RLV that would operate at the
Houston Spaceport. Instead, it defines the scope (or bounds) of the analysis, such that if a prospective
operator's RLV parameters fall within the parameters in this EA, the environmental consequences of
launching would fall within this EA’s scope. Based on the Houston Spaceport Economics and Business Study
(XArc, 2013), the HAS anticipates the proposed RLVs to operate from the Houston Spaceport include the
parameters described within Table 2-1. However, if the operator’s RLV parameters fall outside the
parameters in this EA, the FAA would re-evaluate the potential impacts and potentially prepare additional
NEPA analysis (FAA Order 1050.1E, Paragraph 411).

Propellant types and quantities are RLV dependent. Fuels that could be used include rocket propellant-1
(RP-1), Jet-A fuel, hydroxyl-terminated polybutadiene (HTPB), acrylonitrile butadiene styrene (ABS), nylon,
and ammonium perchlorate composite propellants (APCP). Oxidizers include LOX, nitrous oxide (N;O),
and hydrogen peroxide (N2O5).
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FIGURE 2-1
EXAMPLES OF CONCEPT VEHICLES

Concept X Vehicle Examples

Source: Rocketplane Global, 2011

Concept Z Vehicle Examples

Source: Generation Orbit, 2013

Reusable Launch Takeoff Power Power Source to Reach  Power Source to Land at

Vehicle Source Sub-orbital Altitude’ Spaceport
Concept X Aircraft engine Rocket engine Aircraft engine/glide
Concept Z Aircraft engine® Rocket engine Glide, no power’

Notes:

1 - Occurring at approximately > 40,000 feet mean sea level

2 - Launch vehicle carried via larger aircraft to designated launch area

3 - Carrier vehicle would land under conventional jet aircraft engine power.

Initials Ulate Houston Spaceport Environmental Assessment

Drawn by: NED 09/30/14

Revised by: NED 09/30/14 Examples of

Checked by: DEA 09/30/14 Concept X and Z Vehicles
Approved by: DEA 09/30/14

Project No. 212-3112-000 Ellington Airport, Houston, Texas
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TABLE 2-1
DESIGN CONCEPT RLV CHARACTERISTICS

Characteristics Design Concept X RLV Design Concept Z RLV
Typical Maximum Takeoff Thrust 30,000 Ibs 27,600 Ibs
Carrier Vehicle — 140 ft

Wingspan S0t Space Vehicle — 60 ft
Typical Maximum Takeoff Weight 45,000 lbs 120,000 Ibs

Jet-A / ABS / N;O Jet-A / APCP

Jet-A / RP-1/LOX Jet-A / HTPB / N2O

Common Propellants Combinations
Jet-A / Nylon / N,O

Jet-A / RP-1/ LOX

Source: RS&H, 2014

2.1.1.1 Concept X RLV

The Concept X RLV is a dual-propulsion RLV, similar to a current airplane. The RLV takes off from a runway
using jet power and flies to a specified location and altitude (approximately 40,000 ft to 55,000 ft MSL)
before igniting its rocket engine(s) to complete its flight profile. Upon completion of its mission, the
Concept X RLV returns for a horizontal landing by either restarting its jet engines or by gliding. The
Concept X RLV is anticipated to be capable of providing suborbital flights for passengers and/or scientific
payloads. Concept X RLVs can also serve as a reusable first stage for small satellite delivery to low earth
orbit.

2.1.1.2 ConceptZRLV

The Concept Z launch vehicle is a two-part space vehicle consisting of a reusable carrier aircraft and a
reusable or an expendable space vehicle. The carrier aircraft is powered by jet engines and designed
and/or modified to carry the space vehicle to a safe location and high altitude (approximately 40,000 ft
MSL), where the two components detach and the rocket engine of the space vehicle is ignited. The carrier
aircraft flies back to the Spaceport and lands under jet engine power. The space vehicle, which can be
either suborbital or orbital, completes its mission and either returns for a horizontal landing by gliding or
is expended.

2.1.1.3 Pre-Flight Activities

This section describes general pre-flight activities associated with either the Concept X or Concept Z
flights. A ground crew would perform and supervise all pre-flight, flight, and landing operations and
would be trained with the operating protocols for the specific RLV.

Preplanning - RLV operators would be required to notify HAS before a planned launch at EFD and the
HAS would coordinate all operations with the control tower chief. Designated HAS personnel would notify
the launch operator of other activities at EFD, resolve potential conflicts for use, and notify other
appropriate airspace scheduling agencies. Flights would be rehearsed with all flight and ground support
crews before each flight, and rehearsals would be repeated with various failure scenarios and irregular
performance to ensure crew readiness.
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Propellant Loading - Aircraft on the ground at EFD would experience minimal interruptions during RLV

propellant loading operations, as described below for each concept RLV.

Concept X RLV: The Concept X RLV would roll out of its hangar and receive Jet-A fu